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SiC focus beyond
devices to circuits
The mixed signal CAD lab at the University
of Arkansas has issued a new white paper
on SiC which runs close to lyricism.
“To think of all of the possibilities of SiC
analog and digital integrated circuits is akin
to opening a door to the universe - there
seems to be no end.”This is an area further
down the road and not immediately within
reach, as the majority of work in the world
today is focused upon the development of
discrete SiC transistors. ICs introduce an
order of magnitude of increased complexi-
ty to the problem (there is some work
being performed in this area, however).
The semiconductor devices group is cur-
rently undertaking a project on modelling
silicon carbide devices for power supply
performance evaluation and will concen-
trate on compact circuit simulation models
for SiC devices, that is the power MPS
diode, PiN diode, BJT, MOSFET, and investi-
gate npnp thyristor and MTO devices.
Specifically, project objectives are to:
• Physically characterise MPS, PiN, BJT,
MOSFET, and thyristor SiC devices 
•Design & develop circuit simulation mod-
els for these devices 
•Validate the SiC power device models
against actual device measurements 
•Demonstrate and validate SiC power
device models in key power electronic
applications.
Compact circuit simulation models enable
designers to use technology in circuits and
systems more effectively. Power electronic
designers rely on computer simulation for
insight into the details of the operation of
their circuits.
In addition to nominal operating condi-
tions, the designer analyses the robustness
of the design through a number of studies
such as dynamic thermal analysis, worst
case analysis, statistical variations in circuit
performance due manufacturing tolerances 
on parts, and failure modes and effects to
determine the safe operating area of the
circuit. In order to perform these simula-
tions, models are required. Such analysis
cannot practically be performed using hard-
ware prototypes.
Now that SiC power devices are becoming
more reliable and reproducible, it is time for
R&D of accurate, physical-based models to
start.As the number of commercially avail-
able SiC devices increase, designers will
require an increasing number of component
models (characterised parts) for use in cir-
cuit simulators. Since it takes in the order of
two years to correctly construct and validate
an accurate model, it is imperative that SiC
device models be developed somewhat in
parallel with the device technologies.
Collaborators at two federal agencies,
National Institute of Standards and
Technology and NASA Glenn, will provide
access to SiC devices, facilities, and summer
employment to the UA researchers
throughout the duration of the project.
http://engr-118-02.eleg.uark.edu/siliconcar-
bide/SiC_whitepaper_short_b.doc
Nano ribbons
Researchers from Hong Kong’s Chinese
University, City University and Baptist
University have Synthesised beta gallium
oxide nano-ribbons from gallium arsenide
by plasma immersion, ion implantation and
rapid thermal annealing They synthesised
Ga2O3 nano-ribbons having widths ranging
from 60nm to 2m and lengths up to tens of
microns.The strong PL peak at 418nm
shows that the -Ga2O3 nano-ribbons may
possess optical properties with applica-
tions in optoelectronic nano-devices.
One point the researchers emphasise is
that in the Ga2O3 nano-ribbon synthesis
experiments, the PIII of nitrogen into GaAs
was an important step.They annealed a
non-implanted GaAs under the same condi-
tions, but did not observe any nano-rib-
bons.The necessary conditions were firstly
the amorphisation of the surface caused by
ion implantation, and secondly a very limit-
ed supply of oxygen, which was only incor-
porated during the PIII step.
Further studies are now underway to iden-
tify the inter-play between PIII parameters
and the annealing conditions. H P Ho, K C
Lob, K Y Fub, P K Chub, K F Lic and K W
Cheahc Chemical Physics Letters 382, (5-6)
573-577 (15 December 2003.) 
Fraunhofer’s SPIN on
product services 
Companies in the production industry are
offering a continuously growing range of
services in addition to their products. But
only a very few have mastered internal allo-
cation of design, consulting or maintenance
service costs and know how they are to
charge their customers for these services.
This is the conclusion of a study by the
Fraunhofer Institute for Systems and
Innovation Research ISI in Karlsruhe.
“We’re dealing here with hidden costs which,
in particular for small and medium-sized com-
panies, can become an existential problem,”
warns project director, Steffen Kinkel.
According to Kinkel, the primary error is
the lack of adequate control.The costs asso-
ciated with these services are often booked
as overhead costs; specific cost centers do
not exist. Price formulation is consequently
inexact. Companies are frequently unable
to properly estimate the value of a given
service or to place it in proper perspective
to the product.
SiC half-bridge prototype built by the UA SiC
Research Group
Research, reviews
& patents 
R E S E A R C H ,  R E V I E W S  &  P A T E N T S
iiivs0701pp44-45.qxd  05/02/2004  10:15  Page 44
www.three-fives.com 45
In the Service Partner Industry research proj-
ect (SPIN), experts from the Fraunhofer ISI
created techniques for companies wanting to
improve control of their product-associated
services.These ‘instruments’ fall into three
areas:
•Using activity-based costing and a new cost
center structure, the services are identified
with the participating departments and the
costs then allocated.
•Price formulation guidelines assist in evaluat-
ing customer benefit and willingness of cus-
tomers to pay for services. So if the size of
the benefit of the material goods without the
service is assessed and found to be low, then
consolidation of the material goods with the
service is advisable.
•The Balanced Scorecard instrument has
been adapted to cost/benefit analysis for
product-associated services.This was success-
fully introduced at several SPIN partner com-
panies after only four half-day workshops.The
aim here is to consolidate services that can
be strategically offered with common goals.
“Controlling produktbegleitender
Dienstleistungen (Controlling Product-
Associated Services).” Physica-Verlag (ISBN
3-7908-0073-2 is available retail for 39.95
Quantum practicality
Nobel prize winner Anthony Leggett’s new
book Quantum Computing and Quantum
Bits in Mesoscopic Systems, co-edited with
Dr. Berardo Ruggiero of the Instituto di
Cibernetica del CNR in Pozzuoli and Dr.
Paolo Silverstini of Seconda Universita degli
Studi di Napoli in Aversa, Italy, is described
as a comprehensive work on theoretical
quantum physics and a leap forward in its
practical implementation.“The impressive
aspect of this book is that it brings together,
theoretical quantum physics with the practi-
cal implementation of quantum computing
and information processing devices, dis-
cussing fabrication through characterisation
to the final basic implementation of quan-
tum computing,” says Michael Penn of
Kluwer Academic Publishers.“In a time
when so much funding is being allocated to
nanotechnology research, investors want to
see practical results, and this book presents
a significant step forward in the realisation
of practical application of quantum comput-
ing and information processing devices.”
On the experimental side, the book reports
on recent and previous observations of
quantum behavior in several physical sys-
tems, coherently coupled Bose-Einstein 
condensates, quantum dots, superconduct-
ing quantum interference devices, Cooper
pair boxes, and electron pumps in the con-
text of the Josephson effect.
Other topics include: Quantum Phenomena
in Superconducting Devices (phase- and
charge-space), Nanodevices, Dissipation and
Docoherence in Mesoscopic Systems, and
Macroscop Systems, including: NMR,
Quantun Dots, Ions, Magnetic Systems and
Bose-Einstein Condensation.
Email: nicole. leblanc@wkap.com 
InGaSb improves HBT
Microlink Devices Inc has a new patent (US
No: 6661037 from December 9,2003) for
low emitter resistance contacts to GaAs
high speed HBT. The HBT has an improved
current gain cutoff frequency and includes
a contact region formed from InGaAsSb.
The contact region allows an emitter region
of the HBT to realise a lower contact resist-
ance value and yield an improved cutoff 
frequency.
Beryllium nitride
Beryllium nitride has been investigated by
Mexican and Spanish researchers as an alter-
native material to beryllium for extreme UV
and soft X-ray uses. Extreme UV and soft X-
ray optical systems require low absorbing
materials for many technological applica-
tions.The optical properties of beryllium
nitride (Be3N2) are studied and compared
with those of beryllium (Be), a widely used
material in this context.Thus, the dielectric
function of Be and Be3N2 are determined in
the 4-100 eV energy interval by reflection
electron energy loss spectroscopy.
It is found that the absorption coefficient of
Be and Be3N2 are similar in the 40-100 eV
energies range.Thereafter, superior chemi-
cal stability and mechanical properties of
Be3N2 makes it a promising Be substitute as
optical material in severe environments
Optical Materials 25, (1) 39-42 (Feb. 2004)
Patent particles/rods 
are wide ranging
Canadian based Nanosphere inventors, led
by co-founder Chad Mirkin, have been
awarded US patent No: 6682895 for
Nanoparticles having oligonucleotides
attached thereto and uses therefor.
Basically the invention uses nanoparticles
and short strands of DNA ‘barcode’ to detect
the presence of disease-specific molecules
in the human body.
As the patent defines it, the invention pro-
vides methods of detecting a nucleic acid.
The methods comprise contacting the
nucleic acid with one or more types of par-
ticles having oligonucleotides attached
thereto.
In approach, the oligonucleotides are
attached to nanoparticles and have
sequences complementary to portions of
the sequence of the nucleic acid.
A detectable change (preferably a colour
change) is brought about as a result of the
hybridisation of the oligonucleotides on the
nanoparticles to the nucleic acid.
The invention also provides compositions
and kits comprising particles, and provides
methods of synthesising unique nanoparti-
cle-oligonucleotide conjugates, the conju-
gates produced by the methods of using the
conjugates.The invention provides nanoma-
terials and nanostructures comprising
nanoparticles and methods of nanofabrica-
tion using nanoparticles and provides a
method of separating a selected nucleic
acid from other nucleic acids.
Perhaps the most interesting aspect from a
compound semiconductor viewpoint is the
range and variety of materials involved:
“Nanoparticles useful in the practice of the
invention include metal (e.g. gold, silver,
copper and platinum), semiconductor (e.g.
CdSe, CdS, and CdS or CdSe coated with
ZnS) and magnetic (e.g. ferromagnetite) col-
loidal materials.
“Other nanoparticles useful in the practice
of the invention include ZnS, ZnO,TiO2,AgI,
AgBr, HgI2, PbS, PbSe, ZnTe, CdTe, In2S3,
In2Se3, Cd3P2, Cd3 As2, InAs, and GaAs.
The size of the nanoparticles is most prefer-
ably from 10nm to 30nm, less preferable
from 5nm to 50nm and least preferable
from 5nm to 150nm (mean diameter).The
nanoparticles may also be rods.
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Nanosphere's nanoparticle probe construction
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